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FIELD OF THE INVENTION 

loooij The present invention relates generally to a video conferencing system, and more 

particularly to a system having an improved coding scheme to more efficiently deal with 
the processing of non-moving and/or non-changing areas of images, particularly when 
utilized in conjunction with MPEG-1, MPEG-2, MPEG-4 (part 2), H.261, H.263, and 
H.264 video encoding/decoding algorithms. 

BACKGROUND 

|ooo2| Video conferencing systems- 10a,b, such as shown in Figure I, are used for 

example to connect corporate meeting rooms or other sites by a real (or quasi real) time 
video link 14, allowing conference participants in two or more sites to in effect meet and 
see one another v^thout the necessity of traveling. The link 14 between the sites may be 
accomplished through many known media, such as through phone lines or other wiring, 
or by a wireless link, and may additionally contain audio information indicative of the 
conversations being had by the conference participants. The data transmitted over link 14 
generally comprises digitized information indicative of the images (e.g., 18) present at 
the sites, and is displayable on a monitor 16 associated at least with the receiving 
videocpnference system 10b. (Only a one-way video communication link is illiistrated in 
Figure 1 for simplicity, although one skilled in the art will understand that link 14 is 
typically a two-way link, and that each videoconference system 10 a,b is typically 
identical in its makeup to allow for two-way conimunication). 

L 

[00031 There is much to be gained in the efficient initial processing, or encoding, of the 

images at a site prior to their transfer to the decoders at other sites. For example, an 
image 18 being broadcast to another site will generally have moving (e.g., people) and 
non-moving (e.g., tables, wall coverings, etc.) components. To reduce the burden of 
transferring the image, such non-moving portions of the image are preferably not recoded 
by the encoder 20 of the sending system. In other words, for those portions of the image 
that are deemed to be non-moving or not changing by the encoder and have been 
previously encoded and sent to the decoder with sufficient quality, the encoder will 
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simply inform the receiving decoder 22 to reconstruct the same portion of the image from 
the previously decoded image, rather than resending image data for that portion. 

100041 The digitization of the image formed by the optics of camera 24 causes distortion 

in the digitized image data, referred to as image noise. As each subsequent image is 
captured, and because this distortion is temporal in nature, image data can change even 
when there is no change in the image 18. However, even with the use of state of the art 
noise reduction filters, some noise can remain in the image. Accordingly, it can be 
difficult for the encoder 20 to digitally determine if portions of the image 24 are moving 
and/or changing, or whether the perceived change or motion is merely due to noise. This 
problem can be addressed by the encoder 20 by assessing a threshold which determines 
the magnitude of change in a portion of the image. Thus, if the magnitude of change for 

* ^ 

a portion of the image is lower than some acceptable coding threshold (Ti), the encoder 
20 concludes that the image portion is non-moving and will transmit such a conclusion to 
the receiving decoder(s) without recoding that portion of the image. If the degree of 
change is greater than Ti, the encoder similarly concludes that the image portion is 
moving or changing, and more detailed processing and recoding of that image portion is 
. performed prior to transfer. 

100051 Choosing the appropriate coding threshold Ti can be a difficult task, and can lead 

to false conclusions. For example, if Ti is set too low, the encoder 20 can draw the 
erroneous conclusion that the image portion is moving and/or changing, which can causes 
the image portion to be needlessly recoded and rebroadcast. This can lead to an image 
which appears on the monitor 16 at the receiving end to move or "swim," which is 

■ 

visually annoying and not desirable. Moreover, the erroneous conclusion causes the 
unnecessary recoding and transfer of image data which constrains the limited bandwidth 
of link 14. By contrast, if Ti is set too high, the encoder may erroneously conclude that 
the image portion is not moving or not changing, when in fact it is moving or changing, 
leading to a similarly undesirable effect visual effect at the receiving end because moving 
or changing areas will erroneously appear to be static. 
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10006] « In addition to applying a threshold, the encoder could improve the noise detection 

algorithm by checking for noise only if the encoder has determined that the particular 
image portion will be coded using a [0,0] motion vector (i.e., if the encoder concludes 
that the portion is not moving), an approach that has been used in the prior art. However, 
this scheme suffers from potentially incorrectly deciding that a portion is non-moving 
when in fact it is changing to some degree, and therefore not coding that portion at all 
based on the threshold. If this occurs, actually changing portions are not updated by the 
encoder, and hence appear static at the display 16 on the receiving end. 



10007] 



Accordingly, the videoconference art would benefit from a more efficient scheme 
for encoding image data prior to its transfer, and would particularly benefit from an 
improved scheme for distinguishing between portions of an image which are moving 
and/or changing and portions of the image which are static or stationary. 



SUMMARY OF THE DISCLOSURE 
(0008] Disclosed herein in one embodiment is an adaptive coding threshold algorithm for 

a videoconference system which alleviates problems due to the erroneous recoding of 
stationary areas of images caused by image noise. The algorithm, which is preferably 
implementable on a videoconference encoder, assesses the coding parameters for a 
current macroblock and the coding parameters for that same macroblock the last time it 
was coded. If for both macroblocks the coding was non-intra, with a [0,0] motion vector, 

r 

and with a low quantization parameter, a determination is made that the current 
macroblock depicts a stationary image. Accordingly, the algorithm increases the coding 

ft 

threshold (Tj) for the blocks within that macroblock, so that it becomes more difficult for 
those particular blocks to be recoded. This renders the block with stationary content less 
susceptible to erroneous recoding, while preserving system bandwidth and improving 
image quality. Additionally, related noise assessment techniques can be employed at the 
encoder or decoder without the adjustment of the coding threshold Ti . 
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BMEF DESCRIPTION OF THE DRAWINGS 

[0009] The foregoing summary, preferred embodiments, and other aspects of the 

inventive concepts will be best understood with reference to a detailed description of 
specific embodiments^ which follows, when read in conjunction with the accompanying 
drawings, in which: 

10010] Figure 1 shows a prior art videoconferencing system. 

[0011] Figure 2 shows an exemplary image to be transmitted by the videoconferencing 

system, and the image's division into macroblocks. 

[0012] Figure 3 shows a macroblock of matrix pixels, and their conversion into smaller 

niatrix blocks using a Discrete Cosine Transform (DCT). 

[00131 Figure 4 shows the quantization of the DCT matrix using a quantization parameter 

(QP). 

[0014] Figure 5 shows a flow chart for a processing algorithm implementable on an 

encoder for changing the coding threshold (Ti) on the basis of coding parameters for a 
current macroblock and for the last previously coded version of that particular 
macroblock. 

[0015] Figure 6 shows a flow chart for a processing algorithm implementable on a 

decoder for updating the display of a transmitted macroblock on the basis of coding 
parameters for a current macroblock and for the last previously coded version of that 
particular macroblock. 

[0016] Figure 7 shows a flow chart for a processing algorithm implenientable on an 

encoder for sending a no code signal to the decoder on the basis of coding parameters for 
a current macroblock and for the last previously coded version of that particular 
macroblock. 
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DETAILED DESCRIPTION 

I00I71 In the interest of clarity, not all features of actual implementations of an adaptive 

coding threshold for a videoconference system are described in the disclosure that 
follows. It should be appreciated that in the development of any such actual 
implementation, as in any such project, numerous engineering and design decisions must 
be made to achieve the developers' specific goals, e.g., compliance with mechanical and 
business related constraints, which will vary from one implementation to another. While 
attention must necessarily be paid to proper engineering and design practices for the 
environment in question, it should be appreciated that the development of an adaptive 
coding threshold for a videoconference system would nevertheless be a routine 
undertaking for those of skill in the art given the details provided by this disclosure. 

[00181 Referring to Figure 2, and as is well known, images 48 in videoconference 

systems are typically parsed and processed in macroblocks 50, each of which constitutes 
a 16 X 16 luminance (i.e., light/dark) pixels and two 8x8 chrominance (i.e., color) pixels. 
An exemplary image 48 at SIF Resolution (352 x 240 pixels) might contain 330 
macroblocks (i.e., 22 x 15 macroblocks). In the coding/decoding schemes described 
herein, the motion estimation analysis and the intracode vs. intercode decision is 
preferentially made on the basis of the luminance data alone, although one skilled in the 
art will recognize that the disclosed technique can be implemented with the use of 
chrominance data as well. Although Figure 2 illustrates an image 48 containing black 
and white pixels, one skilled in the art understands that luminance reflects a grey scale, 
and in reality each pixel is associated with a gray scale digital value of, for example, 0 
(black) to 255 (white). 

100191 Prior to disclosure of the adaptive coding scheme that is the focus of this 

disclosure, some description of the prior art is warranted, although many of the details are 
omitted as they are well known to those of skill in the video compression arts. Special 
attention is provided with respect to aspects of the H.263 video compression standard, to 
which this disclosure has particular applicability, although the disclosure has applicability 
to other video compression standards as well, such as MPEG-1, MPEG-2, MPEG-4 (part 



6 



2), H.261 and H.264. All of these well-known video compression standards are 
incorporated herein by reference. 

I0020J An exemplary encoder in videoconferencing equipment utilizing the H.263 video 

compression standard uses the principal of motion estimation to decide how to encode a 
particular macroblock 50. Through motion estimation and rate distortion analysis, the 
encoder decides whether the macroblock 50 is to be intercoded, intracoded, or not coded 
at all. To make this decision, the encoder tries to find the best match for the current 
macroblock 50 in previously encoded images. (Altematively, and as one skilled in the art 
understands, comparisons can be made with respect to multiple reference images, as well 
as other coded areas in the current image, but such modifications are not discussed for 
simplicity). As is known, the current macroblock can be translated by a number of pixels 

> 

from left to right, and up and down, to see how its luminance data matches with respect 
to the previously coded areas of the image. Matching can be accomplished through the 
use of error minimization, such as through an assessment of the summation of a squared 
difference or an absolute difference between the luminance samples in the current 
macroblock and the predicted macroblock, as is known. For example, if a person in an 
image is moving, the macroblocks covering the person in the current frame might match 
(from an error minimization standpoint) macroblocks in the previous frame, but be 
shifted right two pixels and down four pixels. In other words, those particular 
macroblocks in the current frame can be predicted from the macroblocks in the previous 
frame by a motion vector of [2,4]. If no shifting is required to minimize the error 
between the macroblocks in the current frame and the same macroblocks in the previous 
frame, then those current macroblocks can be predicted by a motion vector of [0,0], 
which leads to a conclusion that the image within that macroblock has not moved, 
Furthermore, in some cases (for example, H.263 Annex F and H.264) each, smaller block 
within the macroblock can have its own motion vector. (As will be explained fiirther v 
below, each macroblock can be subdivided into a plurality of blocks. For instance, a 16 x 
16 pixel macroblock can be subdivided into four 8 x 8 pixel blocks). 

100211 Should the minimum error (corresponding to the match) be below a certain 

threshold (T2), the encoder can decide to intercode the macroblock, although one skilled 
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in the art will recognize that other determinations can be assessed before this intercoding 
decision is firmly made. If an intercoding decision is made by the encoder, rather than 
encoding the entire macroblock from scratch (i.e., by intracoding, which will be 
described momentarily), the encoder transmits a representation of the difference between 
■ the current macroblock and the predicted macroblock along with the motion vector or 
motion vectors for the individual blocks, as will be explained further with reference to 
Figures 3 and 4. The intercoding mode provides much better compression than the 
intracoding mode. 

[0022] Should motion estimation result in an error minimization that exceeds the 

threshold T2, then it is possible that the current macroblock cannot be effectively 
predicted from a previous image. The encoder may instead decidje to intracode the 
macroblock, i.e., to encode the macroblock from scratch without using a prediction 
stemming from the previous image. < 

(00231 It is useful to note at this point that the threshold T2 used to determine how to 

code a particular macroblock (i.e., as intercode or intracode) is a different determination 
from the detemaination mentioned in the Background section, i.e., whether the 
macroblock, and more specifically an individual block within that macroblock, needs to 
be coded at all. This latter determination (whether-to-code as opposed to how-to-code) 
preferably depends on the assessment of a different threshold Ti. In a preferred 
embodiment, the how-to-code determination is made for the entire macroblock first 
(using T2), and if intercoding is determined, then a whether-to-code determination is 
made for each block within that macroblock (using Ti), although both determinations can 
be made regardless. It is preferred that the how-to-code error determmation (T2) is 
computed using the sum of the absolute difference between the current and predicted 
luminance samples (e.g., using block 60 in Figure 3), while the whether-to-code 
determination (Ti) (the "coding threshold") is computed using the sum of the squares of 
the differences in a transformed, quantized block (e.g., block 69 in Figure 4). One skilled 
in the art will recognize that other error schemes may be used to determine either of these 
thresholds. 

- m 
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|0024| Further details concerning the processing and encoding of the macroblocks are 

shown with respect to Figure 3 and 4. Referring first to Figure 3, if the encoder 
determines that interceding is appropriate for a particular macroblock (using T2), a 
representation of the difference in the luminance and chrominance pixels between the 
current and predicted blocks are ultimately transmitted to the decoder, along with the 

■ 

appropriate motion vector(s). (Only the luminance difference pixels 60, and their 
associated blocks 61, are shown in Figure 3 for clarity). Tiiis sample difference 
information is necessary for accurately reconstructing the blocks at the decoder if the 
shifted blocks constitute less tiian a perfect match (i.e., if the difference error > 0). 
Specifically, the four luminance difference pixel blocks 61 of the macroblock of 
; difference pixels 60 are transformed by the encoder by using a Discrete Cosine 
Transform (DCT) to form corresponding DCT blocks 65, as is known in the art of video 
compression. (Only one DCT transformed block 65 is shown for simplicity). Each 
element 67 in the DCT block 65 thus represents a coefficient indicative of a 2- 
dimensional spatial frequency of the difference pixels, and constitutes a more compact 
representation of this information that is more efficient to transmit. 

100251 Next, the coefficient values in the DCT block 65 are quantized to generate a 

quantized block of coefficients 69 to reduce the bandwidth required for the transfer, as 
shown in Figure 4. In an exemplary embodiment, each element 67 in the DCT block 65 
cctn potentially take on a coefficient value from -2048 to 2047. These values can be 
quantized using a quantization parameter (QP), again as is known. In a preferred 
embodiment, QP is determined at the macroblock level and applied to each block during 
transmission. The QP represents a lossy compression of the image difference 
information. This information is gerierated by quantizing the coefficient values of the 
elements in the DCT block into certain quantization cells or quantization bins (referred to 
as "bins" herein for simplicity). The size of the bins (or the steps between the coefficient 
values) is normally twice the QP value. Thus, if the QP=1, the range of potential values 
(e.g., 4096, from -2048 to 2047) may be spanned using a total of 2048 bins, with the first 
two values (-2048, -2047) prescribed to bin 0, the next two (-2046, -2045) prescribed to 
bin 1, and so on, up to bin 2047 (2046, 2047). If QP=2, the number of bins required to 
quantize the coefficients is further reduced to 1024 bins, with the first four values (-2048 
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to -2045) prescribed to bin 0, the next four values (^2044 to -2041) prescribed to bin 1, 
and so on, up to bin 1 023 (2044 to 2047), as illustrated in Figure 4 for a portion of the 
DCT block 65. Thus, with an increasing QP and larger bin size, the qutmtized block 69 
becomes more coarse and simplified, and accordingly requires fewer bits to transmit, 
although this consequently results in a lower quality of decoded video. As mentioned 
earlier, it is from these transformed, quantized blocks 69 that the whether-to-code 
threshold Ti is computed and assessed, preferably using a sum of the squares error 
metric. 

[00261 The QP can vary for the transmission of each macroblock as the encoder 

determines the availability of system resources. For example, if the encoder and the 
decoder communicate along a link (Fig. 1, element 14) with a limited bandwidth, it may 
not be practical to transmit a DCT block 65 without some degree of quantization, because 
without quantization, the encoder may not be able, in real time, to stay within the 
bandwidth constraints of this channel, which may happen if the image being transmitted 
is changing to a great degree. Accordingly, as the image processing demands increase on 
the encoder, the encoder can modify the QP of the DCT block 65 to prepare a quantized 
block 69 which can stay within the bandwidth limitations of the transmission link (e.g., 
QP=1 for periods of low activity, QP=10 for periods of high activity). During such 
periods of high iniage activity, the quality of the transmitted image will diminish in 
accordance with the increase in QP, but transmission can occur in real time without 
overwhelming the link bandwidth. 

100271 With this background in hand, attention can now be focused on modifications to 

the encoding scheme that are the subject of this disclosure. As noted above in the 
Background section, a problem that exists in the video encoding art is how to deal with 
the problem of image noise, such as the noise that is generated by the image acquisition 
process. In particular, this noise makes it difficult for the encoder to discern whether a 
stationary or static image portion is truly stationary (and therefore not needing to be 
recoded) or whether the image portion is moving or changing (and needs to be either 
intercoded or intracoded). As noted, the decision to not code the noisy block ultimately 
involves the comparison of an error value to a coding threshold value Ti. In an 
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exemplary embodiment, this error value is computed as the sum of the squares of the 
quantized DCT coefficients (e.g. quantized block 69). 

|0028| • In one aspect of the disclosed technique, this coding threshold Ti is changeable or 

adaptable to deal with the problem of suspected noise. When adapting this threshold, the 
encoder reviews the encoding decisions made for the current macroblock as well as the 
encoding decisions made in the previous coding institnce for the same macroblock. After 
review of these encoding decisions, the encoder then preferably conditionally adjusts the 
coding threshold Ti for the processing of the smaller blocks within the current 
macroblock. If noise is suspected through iise of this processing algorithm, the threshold 
Ti is increased to make it more difficult to encode the individual blocks, the theory being 
that the previous coding decisions for this macroblock along with the current coding 
decisions gives the encoder a high level of confidence that the perceived changes in the 
macroblock are due to noise. Given this confidence, the encoder can make it more 
difficult for this macroblock to be recoded by raising the coding threshold with little risk 
of incorrectly identifying a portion that is truly changing as noise. 

10029] The specifics of this processing algorithm, in a preferred embodiment, are as 

follows. As one skilled in the art will appreciate, the hardware and/or software necessary 
to implement the processing algorithm is easily achieved by one skilled in the video 
encoding arts using the hardware and software that already exist in a standard encoder, 
and moreover can be achieved in numerous different ways. Accordingly, the 
hardware/software specifics of the implementation of the algorithm are not disclosed; 
Instead, the algorithm is described from a fimctional standpoint. 

[00301 Figure 5 discloses the adaptive coding threshold processing algorithm for the 

encoder. The algorithm starts with an assessment of the current macroblock at a given 
location in the image (100). The current macroblock is processed as described above to 
determine how it is to be coded, with either intercoding or intracoding (using T2 and/or 
other information). If the encoder has decided to code the current macroblock as inter, 
and if the corresponding motion vector is [0,0] (102), then the algorithm assesses the 
current QP for that macroblock to determine whether it is below a certain QP threshold, 
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T3 (104). If both of these determinations 102, 104 are affirmative, it suggests that the 
current image may not be moving or changing, and if so, that the macroblock might be 
imiquely susceptible to false coding decisions because of noise. 

[00311 Accordingly, it becomes useful via the algorithm to verify the previous coding 

parameters of that macroblock (the last time this macroblock was coded) (106) to see if 
they are similar, i.e., if they similarly suggest a stationary image portion. If so, logic 
dictates that the image portion represented by the macroblock is truly stationary, this 
determination having been made twice in sequence. Accordingly, at step 106, the coding 
parameters for the last time the macroblock at issue was coded are similarly assessed. 
Thus, that previous coding decision is assessed to verify if the macroblock was 
intercoded with a [0,0] vector (108), and was quantized with a low quantization value 
(i.e., below T3) (1 10). If so, extra confidence is had that the image portion represented by 
the macroblock is truly not moving or changing. Since this particular macroblock had 
been coded in the past using the coding threshold (Ti) and now that it has been 
determined that the content that was coded was most likely noise, the coding threshold 
(Ti) can be increased for the current blocks in the current macroblock (112) (or 
alternatively in other embodiments, for the entire current macroblock). This increase in 
the threshold will make it less likely that, all other things being equal, the blocks in this 
particular macroblock will be coded. In short, the processing algorithm, once it 
determines from the history of a macroblock that that macroblock is stationary or static, it 
becomes more difficult for the blocks within that macroblock to become (unnecessarily) 
coded. This decision reduces the computation required by the encoder and also allows 
more efficient use of the link bandwidth available to the encoder, resulting in an overall 
improvement in the decoded image quality. 

[00321 The coding threshold (Ti) is highly adaptive and is easily reset. In a preferred 

embodiment, should the coding threshold Ti be adjusted (i.e., increased) for the 
processing of a current macroblock, the threshold for that block is thereafter adjusted 
back to its original value, such that the next current macroblock will then again be 
processed via the algorithm and again adjusted if necessary. 
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100331 Alternatively, and as shown in Figure 5, the coding threshold Ti, when adjusted, 

can remain adjusted for the processing of the next current macroblock. Should the 
conditions of that macroblock be changed in a manner not likely reflective of noise (as 
evidence by intracoding or high intra error, a non-zero motion vector, or QP value greater 
than threshold T3) Ti can be reset back to its original baseline value (114) before the 
processing of that next current macroblock. Or, should the conditions of that macroblock 
continue to indicate potential noise, the coding threshold Ti can be further increased. 

|0034| One skilled in the art will recognize that modifications to the preferred processing 

algorithm are possible, but which still promote the same basic benefits. For example, the 
algorithm can check more that just the last time the macroblock was coded, and could 
additionally check even further back in time to the coding decisions made for the 
macroblock over ia period of time (e.g., the last two times the macroblock was coded). In 
addition, the algorithm could also check the coding decisions of other surrounding 
macroblocks. Such additional checking would provide further confidence that the image 
was truly stationary, and that Ti should be increased. Moreover, while it is preferred for 
the algorithm to react upon assessment of [0,0] motion vectors, this is not strictly 
necessary. For example, if the camera is bumped or sways for some reason, it may be 
reasonable for the encoder to assume that a small but non-zero motion vector (e.g., 
[+/-l,H-/rl]) is still indicative of a stationary image, and that the receiving decoder should 
be informed of the same. Accordingly, the processing algorithm could be broadened to 
increase Ti even upon receipt of such substantially non-zero motion vectors. Moreover, 
while is it preferred to use the same QP threshold (T3) to assess both the current and 
previous macroblocks, different thresholds (Tsa, Tsb) could be used to further tailor the 
responsiveness of the algorithm. Additionally, while the preferred method performs 
motion estimation, inter versus intra, and QP determinations and the macroblock level, 
while adjusting the coding threshold (Ti) at the block level, it should be recognized that 
whether blocks or macroblocks are used could be changed in either of these steps. For 
example, the coding threshold T] could be affected at the macroblock level instead of at 
the block level. 
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100351 While it is preferable to assess both the motion vectors and the QPs to assess 

whether the image is likely stationary, in a simpler technique only one of these 
parameters needs to be checked (i.e., without either steps 102 and 108, or steps 104 and 
110). However, assessment of both of these steps for the current and previous 
macroblocks is preferred for the extra assurance it provides in determining the stationary 
nature of the macroblock contents. 

100361 One skilled in the art will realize that the various thresholds (Ti, T2, and T3) and 

methods for determining the quantization parameters (QP) disclosed herein can vary 
depending on the overall encoding scheme used, which can vary greatly from 
implementation to implementation, and which can be adjusted according to user- 
preferences. 

100371 Moreover, some of the advantages disclosed herein can be obtained without the 

encoder ever actually adjusting the coding threshold Ti. This is shown in Figure 6, which 
provides a modified algorithm implementable at the decoder side of the video 
conferencing system. Because the decoder must necessarily receive the same coding 
parameters that were assessed by the encoder to properly decode the transmitted blocks, 
the decoders can similarly use these parameters in a similar manner to not update those 
portions of the image on the display 16 that are likely non-moving and/or non-changing. 
The decoder would still have to update the reference image to keep synchronized with the 
encoder. The image produced by the decoder for display puiposes (which has to be 
maintained separately from the reference image) can be conditionally updated. Thus the 
decoder can assess the coding decision (inter or intra), the motion vector, and the QP for 
the current (steps 200-204) and previous macroblock (step 206-210) as before. If these 
criteria are met, the decoder may suspect that the current macroblock merely contains 
noise and therefore that the decoder may not need to update that macroblock on the 
display 16 (step 212), regardless of what the decoder is told by the encoder. As an 
additional and optional check to the validity of this conclusion, the decoder preferably 
also checks to see if the error contained within the current macroblock (or blocks) is 
sufficiently low, e.g., below a threshold T4. (step 211). This error, as on the encoder side, 
may be computed as the sum of the squares of the differences in the transmitted 
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quantized blocks 69. Alternatively, the quantized blocks 69 may first be untransformed 
(inverse DCT transformed), and then the sum of the squares computed. (As one skilled 
in the art understands, Parceval's Theorem states that the sum of the squares of the 
transformed and untransformed blocks are linearly related, and accordingly either error 
computation is acceptable). If below this threshold, then the decoder may suspect that the 
current block merely contains noise and therefore that that block need not be updated on 
the display 16 (step 212). In other words, that portion of the image will be deemed 
stationary by the decoder and not updated with new image information. This 
modification of Figure 6 would have the advantage of preventing the camera noise from 
causing stationary objects to appear to move, but would not offer the coding efficiency 
advantage discussed above when the processing algorithm is implemented on the encoder 
as in Figure 5. As with the encoder embodiment of Figure 5, this algorithm is easily 
implemented by one skilled in the art using the hardware/software that currently exists in 
standard decoders, and can be implemented in any number of ways. 

|0038| Likewise, benefits can be had at the encoder side without adjustment of the 

coding threshold Ti. As shown in Figure 7, and similar to Figure 6, the encoder can 
process the algorithm (steps 300-310), and if successful, can merely instruct the decoder 
to display the same macroblocks or blocks that were previously displayed via 
transmission of a "no code" signal. This modification would offer efficiency advantages 
and reduced bandwidth demands on the link 14. In short, although increasing the coding 
threshold Ti is preferable, in some embodiments such a step may not be necessary. 

[00391 One skilled in the art will understand that the disclosed processing algorithms 

have pertinence to the processing of macroblocks, blocks, other designated portions of an 
image, or even an entire image itself. Accordingly, "region" as used in the claims should 
be understood as indicative of all of these structures. 

10040] The foregoing description of preferred and other embodiments are not intended to 

limit or restrict the scope or applicability of the inventive concepts contained herein. It is 
intended that the inventive concepts contained herein include all modifications and 
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alterations to the fijll extent that they come within the scope of the foUoAving claims or 
equivalents thereof. 
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